D onald F. Gleason in 1966 created a unique grading system for prostatic carcinoma based solely on the architectural pattern of the tumor. 3, 14, 22 Another innovative aspect of this system was, rather than assigning the worst grade as the grade of the carcinoma, the grade was defined as the sum of the two most common grade patterns and reported as the Gleason score. The original description of this system, based on a study of 270 patients from the Minneapolis Veterans Administration Hospital, is seen in Table 1 .
Initially, Gleason intended to classify carcinomas into four patterns, but a small group of distinctive tumors (clear cell) was observed and they were placed in a separate fifth category (pattern 4). 14 Certain aspects of the original Gleason system would be interpreted differently in today's practice. The cribriform pattern described as a component of Gleason's original patterns 2 and 3 would today typically be considered higher grade. Individual cells listed under Gleason's original pattern 3 would also be currently assigned a higher grade. Pattern 4 has become significantly expanded beyond Gleason's original description of tumors with clear cytoplasm that resembled renal cell carcinoma (Table 1) .
By 1974, Gleason and the Veterans Administration Cooperative Urological Research Group expanded their study to 1032 men. 15 Gleason pattern 4 was described in a figure legend as ''raggedly infiltrating, fused-glandular tumor, frequently with pale cells, may resemble hypernephroma of kidney.'' The Gleason system was further refined by Mellinger in 1977 when the papillary and cribriform tumor under Gleason pattern 3 was described as having a ''smooth and usually rounded edge.'' 23 These modifications of the Gleason system are depicted in Table 1 . In describing the breakdown of Gleason patterns among 2911 cases, Gleason pattern 1 was seen in 3.5%; pattern 2 in 24.4%; pattern 3 in 87.7%; pattern 4 in 12.1%; and pattern 5 in 22.6%. 23 These percentages added up to approximately 150% because 50% of the tumors showed at least two different patterns.
In 1977, Gleason provided additional comments concerning the application of the Gleason system. 16 ''Grading is performed under low magnification (40-1003).'' He also stated ''an occasional small area of fused glands did not change a pattern 3 tumor to pattern 4. A small focus of disorganized cells did not change a pattern 3 or 4 tumor to pattern 5.'' The only comment relating to tertiary patterns was ''occasionally, small areas of a third pattern were observed.''
WHY THE NEED FOR A CONSENSUS ON GLEASON GRADING?
It is a testament to the enduring power of the original Gleason grading system that it is the accepted grading system throughout the world, despite its inception almost 40 years ago. How many other things in medicine have stood the test of time so well? Nonetheless, medicine in general and prostate carcinoma in specific has changed dramatically since the late 1960s, when the Gleason grading system was derived. In the 1960s, there was no screening for prostate cancer other than by digital rectal examination, as serum PSA had not yet been discovered. In Gleason's 1974 study, most (86%) of the men had advanced disease with either local extension out of the prostate on clinical examination or distant metastases. Only 6% of patients had nonpalpable tumor diagnosed by transurethral resection and 8% of patients were diagnosed with a localized nodule on rectal examination. 15 The method of obtaining prostate tissue was also very different from today's practice. Typically, only a couple of thick-gauge needle biopsies were directed into an area of palpable abnormality. The use of 18gauge thin biopsy needles and the concept of sextant needle biopsies to more extensively sample the prostate were not developed until the 1980s. 17 Consequently, the grading of prostate cancer in thin cores and in multiple cores from different sites of the prostate were not issues in Gleason's era.
In the 1960s, radical prostatectomy was relatively uncommon, prostates were not as often removed intact, and glands were not processed in their entirety or as extensively and systematically to the degree currently seen. Further issues relating to radical prostatectomy specimens such as the grading of multiple nodules within the same prostate or dealing with tertiary patterns were not addressed within the original Gleason system.
The Gleason system also predated the use of immunohistochemistry. It is likely that with immunostaining for basal cells many of Gleason's original 1 + 1 = 2 adenocarcinomas of the prostate would today be regarded as adenosis (atypical adenomatous hyperplasia). Similarly, many of the cases in 1967 diagnosed as cribriform Gleason pattern 3 carcinoma would probably be currently referred to as cribriform high grade prostatic intraepithelial neoplasia, if labeled with basal cell markers. 1 Another issue not dealt with in the original Gleason grading system is how to grade newly described variants of adenocarcinoma of the prostate. Some of the more common variants where grading controversy exists include: mucinous carcinoma, ductal adenocarcinoma, foamy gland carcinoma, and pseudohyperplastic adenocarcinoma of the prostate. In addition, there are certain patterns of adenocarcinoma of the prostate such as those with glomeruloid features and mucinous fibroplasia (collagenous micronodules) where the use of Gleason grading was not defined.
The application of the Gleason system for all of the reasons noted above varies considerably in contemporary surgical pathology practice and has led to several recent attempts to achieve consensus on Gleason grading. 2, 13 Although both of these meetings provided a current analysis of Gleason system, they were restricted to a relatively limited number of participants for both financial and logistical reasons. In an attempt to elicit input from a greater representation of the urologic pathology community, a survey on Gleason grading was sent to 91 pathologists with 67 respondents. 9 Although the survey provided useful information as to the worldwide practice of the Gleason grading system among urologic pathologists, certain questions were ambiguous and were interpreted differently by different respondents. In addition, the survey provided unidirectional responses to questions, not allowing for back-and-forth discussions of controversial areas.
RECENT WORLD HEALTH ORGANIZATION CONSENSUS STATEMENTS ON THE GLEASON SYSTEM

ISUP CONSENSUS CONFERENCE
The authors of the Gleason grading survey convened a group of urologic pathologists at the 2005 United States and Canadian Academy meeting in San Antonio in an attempt to achieve consensus in controversial areas relating to the Gleason grading system. The goal of the meeting was to achieve consensus among leading urologic pathologists in specific areas of Gleason grading, including areas where there is currently either a lack of data or scant information as to the optimal method of grading. In the latter instances, the consensus was based on personal and institutional experience with a large number of cases. More than 70 urologic pathologists were invited to attend, with most not in attendance having a conflict in their schedule. Only one invitee declined participation, stating that the Gleason system in its original form should not be altered and hence there was no need for a consensus conference. For the purposes of this meeting, we defined ''consensus'' when two thirds of the participants were in agreement, although for almost all of the issues discussed a much higher degree of agreement was reached. With rare Pattern 1: Very well differentiated, small, closely packed, uniform, glands in essentially circumscribed masses Pattern 2: Similar (to pattern 1) but with moderate variation in size and shape of glands and more atypia in the individual cells; cribriform pattern may be present, still essentially circumscribed, but more loosely arranged Pattern 3: Similar to pattern 2 but marked irregularity in size and shape of glands, with tiny glands or individual cells invading stroma away from circumscribed masses, or solid cords and masses with easily identifiable glandular differentiation within most of them Pattern 4: Large clear cells growing in a diffuse pattern resembling hypernephroma; may show gland formation Pattern 5: Very poorly differentiated tumors; usually solid masses or diffuse growth with little or no differentiation into glands exception, there was uniformity of opinion between the consensus opinion from the Gleason survey and those who attended the 2005 ISUP consensus conference. The current manuscript was circulated to all those listed in Table 2 who have accepted their name to be associated with this consensus statement, recognizing that by doing so it does not mean that they are in agreement with all of the consensus statements, but rather that they are in overall acceptance of most of the views expressed by both the survey and the ISUP consensus meeting.
GENERAL APPLICATIONS OF THE GLEASON GRADING SYSTEM
As described by Gleason, the initial grading of prostate carcinoma should be performed at low magnification using a 43 or 103 lens. 16 After one assesses the case at scanning magnification, one may proceed to use the 203 lens to verify the grade. For example, at low magnification one may have the impression of fused glands or necrosis but may require higher magnification at 203 to confirm its presence. However, one should not initially use the 203 or 403 objectives to look for rare fused glands or a few individual cells seen only at higher power, which would lead to an overdiagnosis of Gleason pattern 4 or 5, respectively ( Fig. 1 ).
GLEASON PATTERNS
Gleason Score 1 + 1 = 2
It was the consensus that a Gleason score of 1 + 1 = 2 is a grade that should not be diagnosed regardless of the type of specimen, with extremely rare exception (Table 3 ). Most cases that were diagnosed as Gleason score 1 + 1 = 2 in the era of Gleason would today be referred to as adenosis (atypical adenomatous hyperplasia).
Gleason Scores 3-4
These low-grade tumor scores were assigned by members of the consensus panel occasionally on transurethral resection specimens (TURPs) and in multifocal low-grade tumors within radical prostatectomy specimens ( Fig. 2) . In contrast to Gleason's diagram and text, the consensus was that cribriform patterns are not allowed within Gleason pattern 2. A controversial area is whether a diagnosis of Gleason score 3 or 4 should be made on needle biopsy. Reasons why such a diagnosis is usually inaccurate are: 1) poor reproducibility even among experts; 2) poor correlation with prostatectomy grade with almost all cases showing higher grade at resection; and 3) a diagnosis of Gleason score 3 to 4 may misguide clinicians and patients into believing that the patient has an indolent tumor. 11, 34 It was the consensus of the group that, rather than stating categorically that a Gleason score 4 on needle biopsy should ''never'' be made, this diagnosis should be made ''rarely, if ever.'' Whereas recommending that the diagnosis of Gleason score 4 on needle biopsy should be made ''rarely, if ever'' is similar to ''never,'' it does allow for the exceedingly rare case where low-grade cancer has been sampled on needle biopsy. The consensus conference cautioned that, although the potential exists for rendering a diagnosis of Gleason score 4 on needle biopsy, it is a diagnosis that general pathologists should almost never make without consultation. Even when the exceedingly rare Gleason score 4 cancer is diagnosed on needle biopsy by an expert, a note should be added that almost always a higher grade cancer will be seen in the corresponding prostate (if examined at radical prostatectomy). The major limitation of rendering a diagnosis of Gleason score 4 on needle biopsy is that one cannot see the entire edge of the lesion to determine if it is completely circumscribed. Consequently, most of the lesions that appear to be very low grade on needle biopsies are diagnosed by urologic pathologists as Gleason score 2 + 3 = 5 or 3 + 2 = 5 ( Fig. 3) . Some participants stated that if the location of the needle biopsy were from the transition zone or possibly at the apex, where many lower-grade cancers are found, that might factor into diagnosing the rare Gleason score 4 on needle biopsy. A departure from the original Gleason classification system is that ''individual cells'' would not be allowed within Gleason pattern 3. Rather, Gleason pattern 3 cancer consists of variably sized individual glands ( Fig. 4) . A further area of divergence from the original Gleason system is the controversial area of cribriform Gleason pattern 3. Within Gleason's original illustrations of his cribriform pattern 3, he depicts large, cribriform glands that the consensus panel would uniformly diagnose as cribriform pattern 4 ( Fig. 3D in reference 23). The consensus panel required extremely stringent criteria for the diagnosis of cribriform pattern 3, with remaining cribriform patterns typically falling into Gleason pattern 4. The criteria used to diagnose cribriform pattern 3 were rounded, well-circumscribed glands of the same size of normal glands ( Fig. 5 ). When various images were shown to the consensus panel of potential candidates for cribriform Gleason pattern 3, almost none of them met the criteria based on subtle features, such as slight irregularities of the outer border of the cribriform glands. A minority of the consensus panel used additional criteria to diagnose Gleason cribriform pattern 3, such as the requirement of evenly spaced lumina or that the bridges within the cribriform glands had to be of uniform thickness and no thicker than the width of the luminal spaces. Cribriform Gleason pattern 3 cancer should morphologically resemble cribriform high-grade prostatic intraepithelial neoplasia, yet are diagnostic of infiltrating carcinoma based on: 1) a large number of glands are negative for basal cell markers; 2) the glands are back-to-back, ruling out high-grade prostatic intraepithelial neoplasia; or 3) the glands are exhibiting pathognomonic features of carcinoma such as perineural invasion or extraprostatic extension. It was the consensus that most of cribriform patterns be diagnosed as Gleason pattern 4 with only rare cribriform lesions satisfying diagnostic criteria for cribriform pattern 3.
Gleason Pattern 4
A controversial area where consensus was reached was that ill-defined glands with poorly formed glandular lumina also warrant the diagnosis of Gleason pattern 4 ( Fig. 6 ). Only a cluster of such glands, where a tangential section of Gleason pattern 3 glands cannot account for the histology, would be acceptable as Gleason pattern 4 ( Fig. 7) . It was also noted that in most cases ill-defined glands with poorly formed glandular lumina are accompanied by fused glands (Fig. 8 ). Very small, well-formed glands still are within the spectrum of Gleason pattern 3 (Fig. 9 ). This definition differs from Gleason's original description of pattern 4, which only included the hypernephromatoid pattern. 14 Only in subsequent years were fused glandular masses added to the definition. 23 The schematic diagram of Gleason pattern 4 consists almost entirely of cribriform patterns without depicting fused glands or ill-defined 
Gleason Pattern 5
Although typically one sees comedonecrosis with solid nests, occasionally one can see necrosis with cribriform masses that by themselves might be cribriform pattern 4. If there is true comedonecrosis, the consensus was that these patterns should be regarded as Gleason pattern 5 (Fig. 11 ). One must be stringent as to the definition of comedonecrosis, requiring intraluminal necrotic cells and/or karyorrhexis, especially in the setting of cribriform glands.
Modified Gleason Diagram
The schematic diagram of the modified Gleason's grading system, reflecting changes described above and in Table 3 , is depicted in Figure 12 .
GRADING VARIANTS AND VARIATIONS OF ACINAR ADENOCARCINOMA OF THE PROSTATE Vacuoles
Adenocarcinomas of the prostate may contain clear vacuoles, and these should be distinguished from true signet-ring carcinomas, which contain mucin. Whereas vacuoles in adenocarcinoma of the prostate are not uncommon, true mucin-positive signet-ring cell carcinomas of prostate are exceedingly rare with only a handful of bona fide cases reported in the literature. Vacuoles may distort the architecture, and it is controversial as to what grade should be assigned. Gleason's only mention of vacuoles described them as signet cells under pattern 5 tumor. 16 The panel concluded that, although typically vacuoles are seen within Gleason pattern 4 cancer, it may be seen within Gleason pattern 5 and even Gleason pattern 3 tumors (Fig. 13) .
The consensus was that tumors should be graded, as if the vacuoles were not present, by only evaluating the underlying architectural pattern.
Foamy Gland Carcinoma
In an analogous fashion to handling cancers with vacuoles, it was the consensus of the panel that in grading foamy gland carcinomas one should ignore the foamy cytoplasm and grade the tumor solely based on the underlying architecture. 25, 35 Whereas most cases of foamy gland carcinoma would be graded as Gleason score 3 + 3 = 6, higher-grade foamy 
Ductal Adenocarcinoma
Ductal adenocarcinomas of the prostate most commonly are composed of either papillary fronds or cribriform structures. 6 
Colloid (Mucinous) Carcinoma
The majority of cases with colloid carcinoma consist of irregular cribriform glands floating within a mucinous matrix ( Fig. 14) . 10, 30 It was the uniform consensus that these cases would be scored Gleason score 4 + 4 = 8. However, uncommonly one may see individual round discrete glands floating within mucinous pools. There was no consensus in these cases whether such cases should be diagnosed as Gleason score 4 + 4 = 8 or Gleason score 3 + 3 = 6. Approximately half of the group said that by definition all colloid carcinomas should be assigned a Gleason score of 8, whereas the other half felt that one should ignore the extracellular mucin and grade the tumor based on the underlying architectural pattern. Given the lack of consensus, either method would be acceptable for practicing pathologists until future data indicate which method is correct.
Small Cell Carcinoma
It was the consensus that small cell carcinoma of the prostate has unique histologic, immunohistochemical, and clinical features. Comparable to its more common pulmonary counterpart, chemotherapy is the mainstay of therapy for prostatic small cell carcinomas. These clinicopathologic features differ from those associated with Gleason pattern 5 prostatic acinar carcinoma, such that small cell carcinoma should not be assigned a Gleason grade. 
Adenocarcinoma With Focal Mucin Extravasation
There was consensus among the group that adenocarcinomas of the prostate with focal mucinous extravasation should not be by default graded as Gleason score 4 + 4 = 8. Rather, one should ignore focal mucinous extravasation and grade the tumor based on the underlying architecture of the glands. The distinction between focal mucinous extravasation and colloid carcinoma is the presence of epithelial elements floating within the mucinous matrix within the latter, whereas with mucinous extravasation there is only focal acellular mucin adjacent to cancer (Fig. 15 ).
Mucinous Fibroplasia (Collagenous Micronodules)
The delicate ingrowth of fibrous tissue seen with mucinous fibroplasia can result in glands appearing to be fused resembling cribriform structures, although the underlying architecture is often that of individual discrete rounded glands invested by loose collagen (Fig. 16 ). 4, 5 It was the consensus of the panel that one should try to subtract away the mucinous fibroplasia and grade the tumor based on the underlying glandular architecture. The majority of these cases would accordingly be graded as Gleason score 3 + 3 = 6.
Glomeruloid Structures
An unusual pattern of prostate cancer is the presence of dilated glands containing a cribriform proliferation that is not transluminal (Fig. 17 ). 4, 26 Rather, the cribriform formation is attached to only one edge of the gland resulting in the structure superficially representing a glomerulus. The grading of such structures was controversial within the panel. Approximately half of the group felt that as the prognostic significance of this pattern is unknown one should not assign a grade to glomeruloid patterns and rather just grade the surrounding tumor; in the rare case where the entire tumor is composed of glomeruloid glands, a grade of 3 + 3 = 6 should be assigned. The other half of the panel felt that these structures should be assigned a Gleason pattern 4. Because of the lack of consensus, either approach would be acceptable by practicing pathologists until future data indicate which method is more accurate. 
Pseudohyperplastic Adenocarcinoma
Rarely, adenocarcinomas of the prostate may architecturally resemble benign glands. 19, 21 These typically consist of larger glands with papillary infolding and branching (Fig. 18) . It was the consensus of the panel that these tumors should be graded as Gleason score 3 + 3 = 6 with pseudohyperplastic features. This is in large part based on the recognition that they are most often accompanied by more ordinary Gleason score 3 + 3 = 6 adenocarcinoma.
REPORTING SECONDARY PATTERNS OF LOWER GRADE WHEN PRESENT TO A LIMITED EXTENT
It was the consensus of the group that in the setting of high-grade cancer one should ignore lower-grade patterns if they occupy less than 5% of the area of the tumor. For example, a needle biopsy core that is 100% involved by cancer, with 98% Gleason pattern 4 and 2% Gleason pattern 3, would be diagnosed as Gleason score 4 + 4 = 8. These cases with extensive pattern 4 cancer, where a significant amount of tumor is available for examination, should be considered as high grade (Gleason score $8) . At the other extreme, one can occasionally see small foci of Gleason pattern 4 on needle biopsy with a few glands of pattern 3. In the setting of very limited cancer on needle biopsy, the few glands of pattern 3 would typically occupy over 5% of the area of the tumor focus, and one would grade these tumors as Gleason score 4 + 3 = 7 (Fig. 19) . Given the significant potential in this scenario of a sampling error resulting from only limited cancer on biopsy, the presence of a relatively small amount of pattern 3 would most likely correspond to a Gleason score 7 tumor in the corresponding prostate. The same 5% cutoff rule for excluding lower-grade cancer also applies for TURPs and radical prostatectomy specimens, which in most cases would relate to extensive cancer with .95% Gleason pattern 4 tumor.
REPORTING SECONDARY PATTERNS OF HIGHER GRADE WHEN PRESENT TO A LIMITED EXTENT
It was the consensus of the group that high-grade tumor of any quantity on needle biopsy, as long as it was identified at low to medium magnification (see General Applications of the Gleason Grading System) should be included within the Gleason score. Any amount of high-grade tumor sampled on needle biopsy most likely indicates a more significant amount of high-grade tumor within the prostate because of the correlation of grade and volume and the problems inherent with needle biopsy sampling. Consequently, a needle biopsy that is entirely involved by cancer with 98% Gleason pattern 3 and 2% Gleason pattern 4 would be diagnosed as Gleason score 3 + 4 = 7.
In radical prostatectomy specimens with the analogous situation of a tumor nodule having 98% Gleason pattern 3 and 2% pattern 4, there was no consensus within the group. Approximately half of the group would diagnose these foci in an analogous fashion to that done on needle biopsy and interpret the case as Gleason score 3 + 4 = 7 regardless of the percentage of pattern 4. The other half would note these tumors as Gleason score 3 + 3 = 6 with a minor component of Gleason pattern 4. The rationale for the latter method is based on radical prostatectomy data; cancers with .95% Gleason pattern 3 and ,5% pattern 4 have pathologic stages that are worse than a pure Gleason score 3 + 3 = 6 tumor yet not as adverse as a Gleason score 3 + 4 = 7 where pattern 4 occupies .5% of the tumor. 24, 27 TERTIARY GLEASON PATTERNS
Needle Biopsy
The typical scenario with tertiary patterns on biopsy includes tumors with patterns 3, 4, and 5 in various proportions. It was the uniform consensus of the group that such tumors should be classified overall as high grade (Gleason score 8-10) given the presence of high-grade tumor (patterns 4 and 5) on needle biopsy. It was the consensus that these tumors on needle biopsy should not be graded by listing the primary and secondary pattern with a note relating to the tertiary pattern. When the grade is assigned for management of the patient, notes are typically dropped and only the primary and secondary patterns are incorporated within the treatment plan. Many clinicians use various tables (ie, Partin tables) or algorithms (ie, Kattan nomograms) to predict outcomes such as pathologic stage or prognosis following radical prostatectomy, and prognosis following radiotherapy. 8, 28 All of these tables and nomograms incorporate the Gleason score without regard to a tertiary pattern mentioned in a note. For example, a tumor with a Gleason score 3 + 4 and a tertiary component of 5 on needle biopsy would be recorded for the purpose of these nomograms and tables as Gleason score 3 + 4 = 7. The consensus of the group was that on needle biopsies with patterns 3, 4, and 5, both the primary pattern and the highest grade should be recorded (Fig. 20) . Consequently, tumors with Gleason score 3 + 4 and a tertiary pattern 5 would be recorded as Gleason score 3 + 5 = 8. In cases where there are three patterns consisting of patterns 2, 3, and 4, it was the consensus of the group that one would ignore the pattern 2 and the biopsy would be called Gleason score 3 + 4 = 7 or Gleason score 4 + 3 = 7, depending on whether pattern 3 or pattern 4 was more prevalent.
Radical Prostatectomy
In radical prostatectomy specimens, the situation is not analogous to that seen on needle biopsy, as one has the entire nodule available for examination. For example, tumors at radical prostatectomy that are Gleason score 4 + 3 = 7 with a tertiary pattern 5, whereas behaving worse than Gleason score 4 + 3 = 7 tumors without a tertiary pattern 5 have a much lower incidence of seminal vesicle invasion and lymph node metastases compared with tumors that are Gleason score 4 + 5 = 9. 24 Consequently, on radical prostatectomy specimens, it would be misleading to derive the Gleason score by adding the most common Gleason pattern and the highest Gleason pattern. It was the consensus of the group that for a radical prostatectomy specimen one assigns the Gleason score based on the primary and secondary patterns with a comment as to the tertiary pattern ( Fig. 20) .
PERCENT PATTERN 4-5
As a modification to the Gleason system, it has been proposed that one should record the percentage pattern 4/5 both on biopsy and radical prostatectomy specimens. 33 However, percent pattern 4/5 is only very predictive for prognosis in radical prostatectomy specimens at the extremes of the percentages. The percent of pattern 4/5 on needle biopsy has also been shown not to correlate well with the percentage of pattern 4/5 in the corresponding radical prostatectomy. It has also not been demonstrated that classifying tumors based on the percent pattern 4/5 is more predictive than Gleason score 2-4, 5/6, 3 + 4, 4 + 3, or 8-10. Also, assessing the percent of pattern 4 is difficult as patterns 3 and 4 are often intimately mixed. Consequently, it was the consensus of the group that percent pattern 4/5 should not be required or recommended as a method of Gleason grading. However, it remains an option if one wants to include this information in addition to the routine Gleason score.
RADICAL PROSTATECTOMY SPECIMENS WITH SEPARATE TUMOR NODULES
It was recommended that radical prostatectomy specimens should be processed in an organized fashion where one can make some assessment as to whether one is dealing with a dominant nodule or separate tumor nodules. This does not necessarily require serially sectioning and embedding a radical prostatectomy in its entirety. Rather, multiple sampling techniques have described how one can subtotally submit the prostate yet still maintain orientation to distinguish between different tumor nodules. 7, 18, 32 This issue becomes critical in the situation where one has a higher-grade peripheral nodule and a smaller, typically transition zone, lower-grade nodule. One can have a nodule of Gleason score 4 + 4 = 8 within the peripheral zone and a Gleason score 2 + 2 = 4 nodule within the transition zone. Occasionally, these Gleason score 2 + 2 = 4 transition zone tumors may even reach relatively sizable proportions, although typically they are organ-confined. If one were to assign an overall score considering all of the tumor within the prostate as one lesion, the score of such a tumor would be Gleason score 4 + 2 = 6 or Gleason score 2 + 4 = 6. It was the consensus of the group that such a grade would be misleading as it is not logical to expect that the presence of a lower-grade tumor that is discrete from a separate high-grade tumor nodule could in some way mitigate the poor prognosis associated with the higher-grade tumor nodule. It was also recognized that if a tumor were graded, for example, as Gleason score 4 + 2 = 6 or 2 + 4 = 6, the presence of pattern 4 within such a diagnosis would not be emphasized and the patient would typically merely be recorded as having a Gleason score 6 tumor, which would not accurately reflect the nature of his lesion. The recommendation of the consensus conference was that one should assign a separate Gleason score to each dominant tumor nodule(s). With only a couple of exceptions, pathologists within the consensus conference who were authors of large radical prostatectomy series had already adopted this method of grading, and the prognostic impact of the Gleason score within these series already reflects this approach. Most often, the dominant nodule is the largest tumor, which is also the tumor associated with the highest stage and highest grade. In the unusual occurrence of a nondominant nodule (ie, smaller nodule) that is of higher stage, one should also assign a grade to that nodule. If one of the smaller nodules is the highest grade focus within the prostate, the grade of this smaller nodule should also be recorded. In general, this will be the exception; in most cases, 
NEEDLE BIOPSY WITH DIFFERENT CORES SHOWING DIFFERENT GRADES
This issue assumes its greatest importance when one or more of the cores shows pure high-grade cancer (ie, Gleason score 4 + 4 = 8) and the other cores show pattern 3 (3 + 3 = 6, 3 + 4 = 7, 4 + 3 = 7) cancer. One option is to report the grades of each core separately, whereby the highest grade tumor (Gleason score 8) would typically be the one selected by the clinician as the grade of the entire case. 31 Others have proposed to give instead only one overall score for the entire case. For example, in a case with Gleason score 4 + 4 = 8 on one core with pattern 3 (3 + 3 = 6, 3 + 4 = 7, 4 + 3 = 7) on other cores, the overall score for the entire case, averaging all involved needle biopsies together as if they were one long positive core, would be Gleason score 4 + 3 = 7 or 3 + 4 = 7, depending on whether pattern 4 or 3 predominated. In the only study to address this issue, it was demonstrated that when one core is Gleason score 4 + 4 = 8 with other cores having pattern 3, the pathologic stage at radical prostatectomy is comparable to cases with all needle cores having Gleason score 4 + 4 = 8. 20 In another study, the highest Gleason score and the biopsy core with the highest tumor volume correlated best with final Gleason score at radical prostatectomy. 29 Additional support for giving cores a separate grade rather than an overall score for the entire case is that all of the various tables (ie, Partin tables) and nomograms that have been validated and proven to be prognostically useful have used the highest core grade of the given case in cases where there are multiple cores of different grades. In a recent survey of the Society of Urologic Oncology, 81% of urologists used the highest Gleason score on a positive biopsy, regardless of the overall percentage involvement, to determine treatment. 31 Consequently, the consensus of the group was to assign individual Gleason scores to separate cores as long as the cores were submitted in separate containers or the cores were in the same container yet specified by the urologist as to their location (ie, by different color inks). In addition to giving separate cores individual Gleason scores, one has the option to also give an overall score at the end of the case.
There was not a consensus as to how to grade different cores with different grades when the different cores were present within the same specimen container without a designation as to site. For example, one may have two cores of tissue from the left base in one jar without further designation, or multiple cores divided into containers from the left and right side of the gland. If more than one core contained cancer in the setting of multiple cores per container, approximately half of the group said that one should still grade each core separately with the remaining half of the group saying that one should give an overall grade for the involved cores per specimen container. One rationale for this latter approach was that it is implicit that clinicians submitting multiple cores together in one container do not value the specific information derived from the cores within a given container.
It was emphasized that in cases with multiple cores per jar, cores often fragment where it becomes impossible or potentially misleading to give a Gleason score on a small tissue fragment. For example, to call Gleason score 4 + 4 = 8 on a tiny tissue fragment where there are other fragments with Gleason score 3 + 3 = 6 could be misleading; if the cores were intact and the tumor was all on one core, it would be assigned a Gleason score 3 + 4 = 7 or 4 + 3 = 7. In cases where a container contains multiple pieces of tissue and one cannot be sure if one is looking at an intact core, the consensus of the group was that one should only give an overall score for that container.
In summary, it is remarkable that nearly 40 years after the inception of the Gleason grading system it remains one of the most powerful prognostic predictors in prostate cancer. In part, this system has remained timely by minor adaptations of the system to accommodate the changing practice of medicine. However, with these changes have come variations in applying the Gleason system among pathologists with some differences regional in nature and others dependent on other demographic factors. For example, it was demonstrated that pathologists over 50 years of age tended to diagnose Gleason score 2-4 on needle biopsy to a statistically significantly higher frequency than younger pathologists, who were trained to do so rarely if ever. 9 The assigning of an overall score to needle biopsy specimens with different grades on different cores is more of a phenomenon practiced in Europe as compared with the United States. 9 Even within the United States, our consensus conference brought out many differences in how the Gleason system was applied. With the exception of only a few areas, clear consensus was reached by the majority of genitourinary pathologists who participated in this meeting. It is hoped that these consensus guidelines will help pathologists adapt the Gleason grading system to current day practice in a more uniform manner, whereas at the same time fostering collaborative studies to address controversial areas where data are currently lacking.
